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lowered percentage of N loss compared to CONTROL (P < 0.10). BRAN
had the lowest percentage of N lost
during SUMMER (numerically), while
SAWDUST treatment lost the largest
percentage (numerically). When compared to previously cited research
(2002 Nebraska Beef Cattle Report,
pp. 54-57), BRAN volatile N losses in
this study were lower during winter
months (59.8 vs 29.1%, respectively)
and summer months (57.6 vs 56.4%,
respectively). These differences may
be due to year-to-year climatic variation. The average temperature during
WINTER of the present study was
33oF with 12.76 inches of precipitation,
while the average temperature during
the winter (2002 Nebraska Beef
Cattle Report, pp. 54-57) study was
conducted was 43oF with 8.21 inches
of precipitation. However, SUMMER
temperatures were similar for the
present study (71oF) (2002 Nebraska
Beef Cattle Report, pp. 54-57; 73oF).
The present study received an additional 6 inches of precipitation compared to Erickson et al. Warmer
conditions cause volatile N losses to
increase. Volatile N losses from the
present SAWDUST treatment are comparable to losses reported by Lory et al.
(2002 Nebraska Beef Cattle Report,
pp. 52-53) during the summer months
(60.6 vs 66.1%, respectively).

Table 6. Manure removed from the pen surface during WINTER expressed in lb/steer.
Item

CONTROL
4639c

As-is weight removed
% DM
DM weight removed
% OM
OM weight removed
C:N ratio

72.4 e
3351
18.8 e
626e
9.3e

BRAN
6401d

65.7f
4199
26.2f
1098f
11.3f

SAWDUST
6429d

65.5f
4230
28.6f
1192f
12.5f

SEa
529
1.3
364
1.1
77
0.3

F-testb
0.06
0.01
0.21
<0.01
<0.01
<0.01

aStandard

error of means.
were analyzed using a protected F-test where numbers represent P-value for variation due to
treatment.
c,dMeans within row with different superscripts differ (P < 0.10).
e,fMeans within row with different superscripts differ (P < 0.01).
bData

Table 7.Manure removed from the pen surface during SUMMER expressed in lb/steer.
Item

CONTROL

BRAN

1706c
61.0 e
1040e
23.5 e
245c
8.1c

2253d
56.2f
1268f
25.5e
322d
8.2 c

As-is wt removed
% DM
DM wt removed
% OM
OM wt removed
C:N ratio

SAWDUST
2026d
54.4f
1102e
31.9f
344d
11.3d

SEa

F-testb

88
2
68
3
18
0.5

0.01
0.05
0.10
0.09
0.01
<0.01

aStandard error of means.
bData were analyzed using

a protected F-test where numbers represent P-value for variation due to
treatment.
c,dMeans within row with different superscripts differ (P < 0.01).
e,fMeans within row with different superscripts differ (P < 0.10).

Nitrogen volatilization may be
enhanced by warm, moist conditions,
such as those experienced during the
summer months. These conditions cause
the N pool to be lost at a much faster rate.
Therefore, increasing the C:N ratio was
not as effective during the SUMMER as
WINTER. However, adding more OM
to the pen surface will increase the

amount of material removed from the
pen, potentially increasing production
costs. However, reducing N losses may
overcome any additional economic costs.
1Julie Adams, graduate student; Galen
Erickson, assistant professor; Terry Klopfenstein,
professor; Casey Macken and Casey Wilson,
research technicians, Animal Science, Lincoln.

Carbon Sequestration Following Beef Cattle
Feedlot Manure, Compost, and Fertilizer
Applications
Bahman Eghball
Daniel Ginting1
Application of feedlot manure
or composted manure resulted in
significant carbon sequestation in
the soil while chemical fertilizer
application had no effect.
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Summary
Manure or compost application can
increase carbon (C) sequestration in
the soil since these organic sources
contain significant amounts of C, which
is a major constituent of soil organic
matter. An experiment was conducted
from 1992 to 1996 to evaluate the effects of annual or biennial N- and Pbased manure or composted manure

application on soil C sequestration.
Fertilized and unfertilized checks were
also included. About 25% of applied
manure C and 36% of applied compost
C remained in the surface (0-6 inch)
soil after four years of application, indicating greater C sequestration with
composted than noncomposted manure.
Soil C in the 6 to 12 inch soil was
unaffected by the applied manure, compost, and fertilizer.

Table 1. Characteristics of beef cattle feedlot manure and composted feedlot manure applied in 4 years at Mead, Neb. Nutrients, C and ash contents
are on dry weight basis.
Year and
Source

Total
C

Total
N

Total
P

Ash

Water
content

---------------------------------------% --------------------------------------1992
Manure
Compost
1993
Manure
Compost
1994
Manure
Compost
1995
Manure
Compost
aEC

NO3-N

NH4-N

----------ppm ----------

ECa

pHa

mmho/ cm

7.8
9.5

0.8
1.1

0.23
0.42

84.4
80.8

19.5
33.2

30
117

1263
169

4.6
7.4

7.3
7.7

13.3
8.7

1.0
0.8

0.50
0.31

71.5
79.6

53.9
40.3

17
38

480
33

5.2
2.2

8.8
8.3

23.7
7.4

1.6
0.8

0.33
0.41

59.1
84.9

20.0
34.0

11
383

365
55

5.4
6.1

8.2
7.2

17.3
6.8

1.3
0.8

0.32
0.31

67.7
79.8

25.1
15.0

130
294

898
97

3.8
6.0

7.3
7.7

and pH were determined on 2:1 water to dry manure or compost ratio.

Table 2. Composted and non-composted manure dry weight application in 4 years at Mead, Neb.
Dry weight
Treatment

1992

1993

1994

1995

---------------------------------- tons/acre ------------------------------Manure for N
Manure for P
Manure for N/2 yr
Manure for P/2 yr
Compost for N
Compost for P
Compost for N/2 yr
Compost for P/2 yr
Fertilizer

20.9
12.6
41.9
25.2
15.4
6.9
31.0
13.8
—

Introduction
Soil carbon level usually increases
with manure application since manure
contains not only nutrients that are
essential for plant growth but also contains carbon. Carbon is the major component of any organic matter and
constitutes about 58% of the organic
matter in the surface soil. Carbon in
manure may be more valuable than the
nutrients it contains when manure is
applied to less productive or degraded
soils. These soils are usually low in carbon and subsequently organic matter
and that reduces their productivity.
Carbon increases soil water holding
capacity, aggregation, nutrient mineralization and aeration and improves the
physical environment for the plants to
grow.
Increased carbon dioxide in the atmosphere has been implicated in the
global warming. To reduce the adverse
effects of the increased carbon dioxide
in the atmosphere, C sequestration in
agricultural soil has been proposed. By

8.3
2.9
—
—
22.1
4.6
—
—
—

5.4
2.9
16.2
8.8
11.2
2.4
33.6
7.1
—

6.5
1.2
—
—
16.3
1.3
—
—
—

storing C in the soil, not only does the
soil become more productive, but also
the negative effect of increased C in the
atmosphere is reduced.
Procedure
The experiment was initiated in 1992
on a Sharpsburg silty clay loam soil
under dryland conditions at the University of Nebraska Agricultural Research
Center near Mead, Neb. Growing season rainfall (May 1 to October 15) was
30.4, 22.0, 12.1, and 16.7 inches in
1993,1994, 1995, and 1996, respectively.
The study area had a Bray and Kurtz
No.1 soil P test of 69 ppm, a pH of 6.2,
and a soil organic matter content of 3.1%
in the top 6 inches.
The experimental design was a randomized complete block with four replications. The 10 treatments applied
included annual or biennial manure or
compost application based on N or P
removal by corn (135 lb N/acre and 53 lb
P2O5/acre for an expected corn yield
level of 150 bu/acre and fertilized and

unfertilized checks. Fertilizer application was made in the spring each year.
The inorganic fertilizer plots received N
as ammonium nitrate and P as superphosphate (0-46-0) in 1993 and
diammonium phosphate (18-46-0) in
1994, 1995 and 1996. If necessary, the
P-based treatments (annual or biennial
application) also received N fertilizer as
ammonium nitrate in the spring so that a
total of 135 lb N/acre was available to
the corn crop.
Beef cattle manure was collected from
the feedlot pens in late spring each year
and composted for about four months
using active composting with turning.
Beef cattle feedlot manure (collected in
the autumn) and composted feedlot
manure were applied in the autumn of
1992 based on the assumption that 40,
20, 10 and 5% of the total N in manure or
compost would become plant available
in the first, second, third and fourth year
after application, respectively. The first
year N availability assumption from compost was found to be too high, based on
N uptake in 1993, and were changed to
20, 20, 10 and 5% in the first, second,
third and fourth year after compost
applications in 1993, 1994 and 1995.
Manure or compost application was
made in late autumn after corn harvest.
Manure and compost were applied by
hand to plots 40 ft long and 15 ft wide
(6 corn rows) and incorporated by disking
within one or two days. Manure and
compost characteristics are given in
Table 1 and the amounts applied are
given in Table 2. Soil samples to a depth
of 12 inches were collected from all
(Continued on next page)
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plots each year after corn harvest. The
soil samples were divided into 0-6 and
6-12 inch depth increments. The soil
samples were air-dried and analyzed
for C.

2.8

1993
2.1
1.4

Results
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0.0
2.8
2.1

1994

1.4

Soil Total C (%)

Total C quantities in the surface (0-6
inch) soil were significantly influenced
by year of sampling (Table 3). Soil C
increased with increasing years of manure and compost applications. Total C
concentration in the surface soil was
generally greater for N- than P-based
manure and compost applications and
the differences became greater with years
of application (Figure 1) indicating the
cumulative effects of manure and compost applications. Following four years
of application (in 1996), biennial Nbased compost treatment resulted in
greater soil surface (0 to 6 inch) C concentration than annual N-based even
though similar total amounts of compost
were applied for both treatments. This
indicates that heavy application of compost every other year may protect the C
from mineralization as compared with
smaller annual rates.
Following four years of applications in 1996, total C content in the 0 to
6 inch soil was 19.9 tons/acre for manure
applied to provide for corn N needs,
17.0 for manure applied to provide for
corn P needs, 19.5 for manure for N for
two years, 20.0 for manure for P for two
years, 19.5 for compost for N, 18.6 for
compost for P, 21.1for compost for N for
two years, 17.6 for compost for P for two
years, 17.9 for fertilizer and 17.2 for the
check treatment with a LSD0.05 value of
1.5 ton/acre. This pointed out that significant C sequestration occurred for
plots receiving manure or compost but
not for the plots receiving commercial
fertilizer. Based on the 1996 soil C
values and the amount of C applied
from 1992 to 1995 (Tables 1 and 2) ,
about 25% of applied manure C and
36% of applied compost C remained in
the soil after four years of application
(soil C increase above the fertilizer

0.7

0.7
0.0
2.8

1995
2.1
1.4
0.7
0.0
2.8

1996
2.1
1.4
0.7
0.0
CK

CN

CP

CN
2Y

CP
2Y

FR

MN

MP

MN
2Y

MP
2Y

Treatment
Figure 1. Surface soil (0-6 inch) total carbon concentration for ten treatments in four years.
The vertical bars are standard errors, CN is compost for N, CP is compost for P,
MN is manure for N, MP is manure for P, FR is inorganic fertilizer, CK is check, and
2Y is biennial application. Manure and compost applications started in the autumn
of 1992.

treatment), indicating more stable C
compounds in compost than in manure.
A greater fraction of applied C remained
in the soil from compost application
even though cumulative C application
rate from 1992 to 1995 was less for
compost (3.47 tons/acre) than for

manure (4.65 tons/acre) when averaged
across treatments. Soil C concentrations and quantities in the 6-12 inch soil
depth increment were unaffected by the
manure, compost and fertilizer treatments.

Table 3. Effects of year (across treatments) and treatment (across years) on surface (0-6 inch) soil
carbon.
Variables

Total C
Concentration

Total C
Quantity

%

tons/acre

Year
1993
1994
1995
1996
LSD0.05
Treatment
Manure for N
Manure for P
Manure for N for two years
Manure for P for two years
Compost for N
Compost for P
Compost for N for two years
Compost for P for two years
Fertilizer
Check
LSD0.05

1.95
2.07
2.07
2.18
0.08

16.9
18.0
17.9
18.8
1.0

2.21
2.02
2.17
2.13
2.09
1.99
2.29
1.97
1.91
1.93
0.28

19.1
17.2
19.2
18.2
18.0
17.5
19.4
17.1
16.9
16.8
2.5

Conclusions
After four years of application, greater
C sequestration occurred in the soil
receiving N- based manure or compost
application as compared with P-based
reflecting the greater amounts of organic
materials applied in the N-based application strategy. Fertilizer application did
not result in a significant C sequestration, as the soil C amount was similar to
that of the check plots. Annual or biennial N-based manure or compost application rates can be made to improve soil
quality and increase C sequestration in
the soil.
1Bahman Eghball is a soil scientist with the
USDA-ARS, and adjunct associate professor,
Department of Agronomy and Horticulture,
Lincoln, and Daniel Ginting is a post-doctoral
research associate, Department of Agronomy and
Horticulture.

Relationships of Chute-Side Measurements to
Carcass Measurements
Jim MacDonald
Terry Klopfenstein
Galen Erickson
Casey Macken
Jeffrey Folmer1
Live body weight is the most
valuable indicator of carcass weight
at all times in the production system.

precise indicator of carcass weight than
is hip height alone, generally this combination is inferior to weight alone.
Only ultrasound-measured fat thickness
predicted relative differences in fat
thickness. Prediction of relative differences in carcass weight from body
weight and fat thickness from ultrasound scans improved as marketing date
approached.

body weight to other measurements that
may be taken during processing.
The objective of this research was to
determine the relationship of weight,
performance, hip height, and ultrasoundmeasured fat thickness at different times
in the production system to carcass weight
and carcass fat thickness.

Introduction

Three data sets were compiled. Whenever possible, weights were taken following a period of limited intake to
equilibrate gut fill differences. If limitfed weights were not possible, cattle
were shrunk 4% and all weights assumed
to be on an equal shrunk-weight basis.
Hip heights were taken in a restraining
chute and every attempt was made to
take measurements when the animals
were standing with all four legs squarely
beneath them. A weight to hip height
ratio was calculated for individuals by

Summary
Three data sets were compiled to
determine the relationship of weight,
performance, hip height and ultrasoundmeasured fat thickness to hot carcass
weight and fat thickness. Weight is generally the best predictor of relative differences in carcass weight at any time
in the production system. Hip heights
do not predict relative differences in
carcass weight. Although the combination of hip height and weight is a more

Previous research conducted at the
University of Nebraska suggests relationship of live body weight to final
market weight increases from 0.223 at
the beginning of the wintering period
(weaning) to 0.758 at the beginning of
the grazing period, to 0.834 at the beginning of the finishing period (2002
Nebraska Beef Report, pp. 37-39).
Additional observations are needed to
further establish these relationships and
to compare the relative value of live

Procedure

(Continued on next page)
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